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Application/Control Number: 10/681,618 Page 2 

Art Unit: 2187 

DETAILED ACTION 

1 . The enclosed detailed action is in response to the Amendment submitted on December 
29, 2005. 



Claim Rejections - 35 USC§101 

2. 35 U.S.C. 101 reads as follows: 

4 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

Claims 25-33 are rejected under 35 U.S.C. 101 because the claimed invention is directed to non- 
statutory subject matter. Independent claim 25 claims a computer readable medium. The 
specification indicates that the computer readable medium may be implemented as a 
transmission media, which can take the form of electromagnetic radiation, carrier wave/pulse and 
signals used to propagate instructions or other software over a network. These forms of media 
are not statutory subject matter. 



Claim Rejections - 35 USC § 102 
2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 
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3. Claims 1-2, 4-9, 13, 17-18, 20, 22-26, 29, 31, 33-35 and 37 are rejected under 35 
U.S.C 102(e) as being anticipated by Holmes (USPN: 6,490,635). 
Regarding claims 1, 25 and 34, Holmes discloses an access controller configured to control 
access to a storage device by metering access to data within a first region (outer region) within 
the storage device and by allowing unmetered access to data within a second region (inner 
region) within the storage device (C 1, L 49-62). Additionally, regarding claim 25, Holmes 
discloses the controller, which performs the above function, comprises hardware and software. It 
is evident that software is stored in a medium readable by the controller. 

Regarding claims 2 and 33, Holmes discloses the system is embedded in one of a database 
system, an operating system and an application program ("associated firmware") configured to 
process access requests to storage (C 1, L 21-24). 

Regarding claim 5 and 26, Holmes discloses the storage device comprising one or more disk 
drives (C 1, L 18-19). 

Regarding claim 6, Holmes discloses the second region defined closer to the perimeter of the 
disk (inner region) than the first region (C 1, L 49-62). 

Regarding claim 7, Holmes discloses the first and second regions defined by one or more logical 
block addresses (inherent; disk memory address are given virtual memory address/logical block 
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addresses which are subsequently translated to a physical address which identifies a 
cylinder/track/sector) . 

Regarding claim 8-9, Holmes discloses the system embedded in a file system configured to 
process data input (write) and output (read) requests to the storage device (C 1, L 22-30). 

Regarding claim 13, Holmes discloses receiving access requests to a storage device and 
increasing response time for access requests to a first region [inner region] within the storage 
device by metering access requests to a second region [outer region] within the storage device (C 
1,L 49-62). 

Regarding claims 17-18, Holmes discloses defining a plurality of regions within the storage 
device (inherent; disk drives are allocated and defined as logical block having corresponding 
logical block addresses); assigning a metering threshold (threshold is established by movement 
of the head) of the plurality of regions 

Regarding claims 20 and 22-24, Holmes discloses a method comprising receiving I/O requests 
directed to a storage device (command queuing queues received requests, C 1, L 49-50); 
determining a priority level (high level for request to the inner region and lower level for request 
to the outer region) of each of the I/O requests (C 1, L 51-54); allowing I/O requests having a 
first priority level to be processed and limiting [delaying] I/O requests having a second priority 
level (C 1,L 51-62). 
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Regarding claim 29, Holmes discloses limiting a number of the access requests to the first region 
from being processed (the data corresponding to the higher priority request is allowed while the 
lower priority requests are delayed and thus limited). 

Regarding claim 3 1 , Holmes discloses defining at least the first region and the second region 
within the storage device (inherent; in order for the controller to determine if a request is directed 
to the inner region or the outer region, the system/controller must know what addresses 
corresponds to these two regions to determine whether the request has a high priority). 

Regarding claims 35, Holmes discloses allocation logic to configured to define a plurality of 
regions within the storage device (inherent; disk drives are allocated and defined as logical block 
having corresponding logical block addresses); threshold logic configured to assign a metering 
threshold (threshold established by movement of the head) to one or more selected regions 
(overlap regions) of the plurality of regions; and an access controller including logic configured 
to meter (lower priority) access requests to a selected region of the plurality of regions once a 
metering threshold for the selected region is met (when the head is moved farthest from the 
selected region). 

Regarding claim 37, Holmes discloses metering access request (C 1, L 49-62). 



» 
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Claim Rejections - 35 USC§103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 10, 14, 19, 21 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Holmes (USPN: 6,490,635) in view of Chamberlin et al. (PGPUB: US 2004/0223722). 
Regarding claims 10, 14, 19, 21 and 28, Holmes discloses the limitations cited above in claims 1, 
13, 20 and 25 respectively, however, Holmes does not disclose metering accesses based on a 
threshold of access requests directed to data within the first region. Chamberlin teaches the 
concept of metering [deferring, restricting, pausing, delaying] accesses based on a threshold of 
access requests (section [0028]; Chamberlin discloses that write accesses have priority over read 
accesses; however, the system will deter from this process in an attempt to meet the deadlines of 
each I/O request; thus the threshold of access request would be the point where a low or lower 
level request deadline is about to expire). In the system taught by Holmes, accesses to the inner 
region of the storage have priority over accesses to the outer storage region. Holmes fails to 
include a mechanism to control the maximum delay time of a request to the outer region, which 
could be a long time, given the number of request to the inner region. One of ordinary skill in 
the art would have recognized such a shortcoming and would have been motivated to use 
Chamberlin' s teachings in the system taught by Holmes for the desirable purpose of improving 
the performance of the system by ensuring that request to the outer regions of the storage are 
actually processed and within an adequate delay time. 
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6. Claims 1 1-12 are rejected under 35 U.S.C 103(a) as being unpatentable over Holmes 
(USPN: 6,490,635). 

Holmes discloses the limitations cited above. Holmes does not explicitly disclose one or more 
tables configured to define at least the data in the first region to be metered and a data location; 
although it is evident that Holmes's system inevitably has to incorporate means to determine 
which data locations/addresses correspond to the first region [outer region] to 
determine/distinguish the inner region from the outer/inner region. However, it is well known in 
the art to use tables as an efficient way to organize information for controlling a disk storage 
device. Thus, it would have been obvious to one of ordinary skill in the art to use tables in the 
system taught by Holmes to configure/define data locations and the first region to be metered 
for the desirable purpose of efficiency. 

7. Claims 3-4, 15-16, 27, 30 and 32 are rejected under 35 U.S.C 103(a) as being 
unpatentable over Holmes (USPN: 6,490,635) in view of Ogawara (JP: 09321962). 
Holmes discloses the limitations cited above in claim 13, however, Holmes does not disclose 
determining a priority level of the data, storing metered data within the storage device based on a 
priority level of the data or determining whether selected data will be stored in the first or second 
region. Ogawara discloses storing data of high importance (priority level) within the fast region 
of the disk and storing data of low importance within the slow region (Abstract). It is evident 
that Ogawara' s system has logic to determine the priority level of the data since the system 
distinguished high importance data from low importance data This feature taught by Ogawara 
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provides improved performance by allowing fast access to essential data. Hence, it would have 
been obvious to one of ordinary skill in the art to incorporate Ogawara's teachings in the system 
taught by Holmes for the desirable purpose of improved performance. 

8. Claim 36 is rejected under 35 U.S. C. 103(a) as being unpatentable over Holmes (USPN: 
6,490,635) in view of Li et al. (USPN: 6,256,705). 

Holmes discloses the limitations cited above, however, Holmes does not disclose placing 
selected data within a selected region of the plurality of regions based on a frequency of access 
to the selected data. Li teaches the concept of placing data within a particular logical cylinder in 
a selected region (hot or cold) based on a frequency of access to the data [via access to the 
cylinder] (C 6, L 22-34). This feature taught by Li improves the performance of the system by 
improving seek times. One of ordinary skill in the art would have recognized this benefit of Li's 
teachings and would have been motivated to incorporate such teachings in the system taught by 
Holmes for the desirable purpose of improved performance. 

Response to Arguments 

9. Applicants arguments filed have been folly considered but they are not persuasive. 
Regarding claim 1, the arguments presented by the Applicant argue the invention more narrowly 
than claimed. The Applicant asserts the following: 

The Applicant asserts that the Holmes does not teach metering access to a first region and not 
metering access to a second region. Applicant's specification provides that metering [w.r.t. the 
cold region] may occur by giving priority to hot accesses [which are accesses to a particular 
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region of the storage device] (refer to section [0025]). This type of metering is synonymous with 
the metering performed in Holmes' system, wherein priority is given to accesses to the current 
head region (C 1, L 49-62). 

The Applicant asserts that Holmes metering is not control but selection. As noted above, 
Holmes' metering is done by giving priority to accesses to a region of the storage. The 
Applicant discloses in the specification that metering may be performed in such a manner and 
thus any distinction the Applicant is trying to make is not clear from the arguments provided or 
the claims. 

Additionally, the Applicant asserts that all requests in Holmes' system are metered; the Examiner 
disagrees. The metering in Holmes' system is done by giving priority to requests to a given 
region Hence, the region with the higher priority, which is the region near the head is unmetered 
since no other request have a higher priority and thus such requests are not 
delayed/restricted/limited. The other regions having a lower priority are metered. 

The Applicant asserts that Holmes' metering is not exercised based on whether an access is 
associated with a pre-defined region like a hot region or cold region; such an assertion is 
incommensurate with the claims. 

It should be noted that claims are examined given a broadest reasonable interpretation. The 
Applicant has asserted that Holmes metering is based on proximity to a current head position, 
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such that priority is given to accesses in the middle if the head is in the middle, priority is given 
to accesses near the hub if the head is near the hub and priority is given to accesses near the 
perimeter if the head is near the perimeter. The Applicant should note that such an assertion 
corresponds to the Examiner's position in that the middle area, near the perimeter area and near 
the hub area are all regions wherein any one of the may represent the metered region depending 
on where the hub is. The Applicant appears to argue the claims more narrowly that actually 
presented in the application. The claim makes no mention of predefined static regions 

Regarding claim 2, Holmes teaches specifically that the controller is hardware and associated 
firmware (C 1, L 22-25). Hardware components such as controllers and processors are 
controlled by software and thus it is evident that the operation/control of the controller is 
embedded in the software. 

Regarding claims 3-4, arguments are moot in view of new rejection. 

Regarding claim 5, Holmes clearly teaches the storage device having one or more disk drives (C 
1, entire). Holmes does not just talk about disk drives but specifically talks about metering 
request to one region and while allowing unmetered access to another (explained above 
regarding claim 1). 

Regarding claim 6, the Applicant asserts that Holmes teaches away from the claimed invention 
in that it describes giving priority to a region closer to the hub. However, Holmes provided such 
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as an example to illustrate how the reordering/priority would occur when the head is near the 
hub. However, as pointed out by Applicant, the first and second region changes dynamically 
according to the location of the head and thus when the head is closer to the perimeter, requests 
to the inner region (region near the hub) will be the metered region and thus the first region. 

Regarding claim 7, the regions accessed in Holmes' system are accessed via a logical block 
address. Thus when the requests are prioritized, the corresponding block addresses of the 
requests demarcate the regions (first or second) consistent with its priority level. For example, 
the logical block address corresponding to the request with the highest priority level (at the top of 
the queue) defines the second region. 

Regarding claim 8, a file system is software that translates requests for file operations from an 
application program into low-level, sector-oriented tasks that can be understood by the drivers 
controlling the disk drives. Holmes discloses that the controller comprises hardware and 
software that interfaces to the host and controls the transfer of data between the disk drive and 
the controller. Thus is it evident that the controller also comprises a file system 

Regarding claim 9, the requests in Holmes' system are disk access requests, which includes read 
(output request) and write operation (input request). 

Regarding claim 13, refer to arguments above with respect to claim 1. 
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Applicant's arguments concerning claims 15 and 16 are moot in view of the new rejection 
provided above. 

Regarding claims 17-18, as noted in the aforementioned argument for claim 7, the regions are 
defined by the priority level of the addresses corresponding to the request in the command 
queue; additionally a threshold is simply a point (in time) when something will take place. In the 
instant case, the threshold is assigned whenever the head is moved; thereby establishing the 
priority regions. 

Regarding claim 20, Holmes teaches prioritizing requests via re-ordering; thus each request has a 
priority level determined by its ordering position in the command queue. The data 
corresponding to the higher priority request is allowed while the lower priority requests are 
delayed and thus limited. 

Regarding claim 22, in Holmes' system the priority level of a request is determined based on the 
location of data with respect to the location of the head. 

Regarding claim 23, the Applicant asserts that Holmes teaches away from the claimed invention 
in that it describes giving priority to a region closer to the hub. However, Holmes provided such 
as an example to illustrate how the reordering/priority would occur when the head is near the 
hub. However, as pointed out by Applicant, the first and second region changes dynamically 
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according to the location of the head and thus when the head is closer to the perimeter, requests 
to the inner region (region near the hub) will be the metered region and thus the first region. 

Regarding claim 24, the relative position of the request is of course determined by the address of 
the request with respect to the location of the head, which is indicated by an address. 

Regarding claims 25 and 34, refer to the above arguments with respect to claim 1. 

Regarding claim 26, refer to the above arguments with respect to claim 5. 

Regarding claim 29, the data corresponding to the higher priority request is allowed while the 
lower priority requests are delayed and thus limited. 

Regarding claims 27, 30 and 32, arguments are moot in view of the new rejection. 

* 

Regarding claim 3 1 , refer to above arguments with respect to claim 7. 
Regarding claim 33, refer to above arguments with respect to claim 8. 

Regarding claim 35, the recitation the database has not been given patentable weight because the 
recitation occurs in the preamble. A preamble is generally not accorded any patentable weight 
where it merely recites the purpose of a process or the intended use of a structure, and where the 



Application/Control Number: 10/681,618 Page 14 

Art Unit: 2187 

body of the claim does not depend on the preamble for completeness but, instead, the process 
steps or structural limitations are able to stand alone. See In re Hirao, 535 R2d 67, 190 
USPQ 15 (CCPA 1976) m&Kropa v. Robie, 187 F.2d 150, 152, 88 USPQ 478, 481 (CCPA 
1951). 

Regarding claim 37, Holmes' metering is done by the controller giving priority to certain 
requests/accesses to a region of the storage. 

Regarding claims 10, 14, 19, 21, and 28-29, the threshold value is the number of requests 
processed prior to deadline of expiration for a lower level request. 

Regarding claims 1 1-12, as noted above, it is evident that Holmes's system inevitably has to 
incorporate means to determine which data locations/addresses correspond to the first region 
[outer region] to determine/distinguish the inner region from the outer/inner region. However, it 
is well known in the art to use tables as an efficient way to organize information for controlling a 
disk storage device. Thus, it would have been obvious to one of ordinary skill in the art to use 
tables in the system taught by Holmes to configure/define data locations and the first region to be 
metered for the desirable purpose of efficiency. Holmes' system already determines the regions 
and thus the use of the table would simply store the defined regions for efficiency. 

Regarding claim 36, the claim calls for placing data in a selected region based on a frequency of 
access to the selected data The claim does not speak of metering data. As noted above in the 
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rejection, Li is relied upon for teaching placing data within a particular logical cylinder in a 
selected region (hot or cold) based on a frequency of access to the data [via access to the 
cylinder] (C 6, L 22-34). Hence, the combined teachings of Holmes and Li teach the claimed 
invention. 



Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kimberly N. McLean-Mayo whose telephone number is 571-272- 
4194. The examiner can normally be reached on Mon, Wed, Thurs (10-4), Tues (9:45 - 6: 15). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald Sparks can be reached on 571-272-4201 . The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, cajl 800-786-^1 9% (DjAJ^/A OR CANADA) or 571-272-1000. 
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